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Griess $V_{2}$‘ $V$ $\epsilon$ ) $\in V$
$Y(e, z)$ $Y(e, z)= \sum_{n\in \mathbb{Z}}L^{e}(n)z^{-r\iota-2}$
$L^{e}(n_{\mathit{1}}^{\backslash }$
$[L^{e}(m), L^{e}(n)]=$ ( $m$ -n)Le(m+n)+\mbox{\boldmath $\delta$} +?2,0--m31-2$mc_{e}$
$c_{e}$ $e$
$e$ $V$ VOA Vir(e)
Vir(e) $e$
1/2 Vir(e) $\simeq L(\frac{1}{2},0)$ $e\in V_{2}$.
. $L( \frac{1}{2},0)$ $L( \frac{1}{2},0),$ $L( \frac{1}{2}, \frac{1}{2}),$ $L( \frac{1}{2}, \frac{1}{16})$ 3 $L( \frac{1}{2},0)$-
$e$ $V$
$V=L( \frac{1}{2},0)\otimes T_{e}(0)\oplus L(\frac{1}{2}, \frac{1}{2})\otimes T_{e}(\frac{1}{2})\oplus L(\frac{1}{2}, \frac{1}{16})\otimes T_{e}(\frac{1}{16})$ . (2.1)
$T_{e}(h)$ Vir(e) $h$
$V$
$\tau_{e}$ $L( \frac{1}{2},0)\otimes T_{e}(0)\oplus L(\frac{1}{2}, \frac{1}{2})\otimes T_{e}(\frac{1}{2})$ 1
$L( \frac{1}{2}, \frac{1}{16^{\mathrm{Y}}})\otimes T_{e}(\frac{1}{16})$ -1 $\tau_{e}$
(2.1) $\tau_{e}$
$V$ VOA
1/2 $e$ $V$ $\tau_{e}$
3 $A_{2}$ VOA
[Conway, ] VOA $V^{\mathfrak{h}}$ } 1/2
$e$ $\tau_{e}$ $\mathrm{A}\mathrm{u}\mathrm{t}(V\#)=\ovalbox{\tt\small REJECT}$ $2\mathrm{A}$
: $V_{2}^{\mathfrak{h}}\ni e\vdasharrow\tau_{e}\in 2\mathrm{A}\subset\ovalbox{\tt\small REJECT}$
2 $L(c, h)$ $c$ , $h$
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VOA 1/2 $e$ VOA
Vir(e) $\simeq L(\frac{1}{2},0)$
$A_{2}$ 2 1/2 $e,$ $f$
$\tau_{e}\tau_{f}$ 3 VA(e, $f$ ) VA(e, $f\cdot$ )
2 $e,$ $f$ 3
$A_{1}$ : $\tau_{\mathrm{e}}\circ$ $rightarrow 11$ VA(e) $\simeq L(\frac{1}{2},0)$ $A_{2}$ : $\overline{\tau_{e}}\tau_{f}$ $\underline{11}$ VA(e, $f$ ) $=?$ ?
VOA VA(e, $f$ )
[ ] $|\tau_{e}\tau_{f}|=$ $3$ $e$ $f$ $\langle e, f\rangle$ $13/2^{10}$ $1/2^{8}$
(i) $\langle e, f\rangle=13/2^{10}$ VA(e, $f$ ) $\supset L(\frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7},0)$ Griess
4
(ii) $\langle e, f\rangle=1/2^{8}$ VA(e, $f$ ) $\supset L(\frac{1}{2}, \mathrm{O})\otimes L(\frac{21}{22},0)$ . Griess
3
1/2, 4/5, 6/7, 21/22
VOA $V^{\mathfrak{h}}$
$\tau_{e}\tau_{f}$ 3 $3\mathrm{A}$ $3\mathrm{C}$
$\langle e, f\rangle=13/2^{10}$ $3\mathrm{A}$ $\langle e, f\rangle=1/2^{8}$ $3\mathrm{C}$
Conway Y553 $3\mathrm{A}$
$\langle e, f\rangle=13/2^{10}$
$\mathrm{s}\mathrm{V}\mathrm{A}=\mathrm{V}\mathrm{e}\mathrm{r}\mathrm{t}\mathrm{e}\mathrm{x}$ Algebra. -^ VOA $<\mathrm{V}\mathrm{A}$
131
[ ] $\langle e, f\rangle=13/2^{10}$ VA(e, $f$ ) Griess –
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)$ $\mathbb{Z}_{3}$- $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)=X^{0}\oplus X^{1}\oplus X^{2}$
:
(i) $X^{0}= \{L(\frac{4}{5}, \mathrm{O})\oplus L(\frac{4}{5},3)\}\otimes L(\frac{6}{7},0)$ , $X^{1}=L( \frac{4}{5}, \frac{2}{3})^{+}\otimes L(\frac{6}{7}, \frac{4}{3})$ ,
$X^{2}=L( \frac{4}{5}, \frac{2}{3})^{-}\otimes L(\frac{6}{7}, \frac{4}{3})$ .
(ii) $X^{0}=L( \frac{4}{5},0)\otimes\{L(\frac{6}{7}, \mathrm{O})\oplus L(\frac{6}{7},5)\}$ , $X^{1}=L( \frac{4}{5}, \frac{2}{3})\otimes L(\frac{6}{7}, \frac{4}{3})^{+}$ ,
$X^{2}=L( \frac{4}{5}, \frac{2}{3})\otimes L(\frac{6}{7}, \frac{4}{3})^{-}$ .
(iii) $X^{0}=L( \frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7}, \mathrm{O})\oplus L(\frac{4}{5},3)\otimes L(\frac{6}{7},5)$ , $X^{1}= \{L(\frac{4}{5}, \frac{2}{3})\otimes L(\frac{6}{7}, \frac{4}{3})\}^{+}$ ,
$X^{2}= \{L(\frac{4}{5}, \frac{2}{3})\otimes L(\frac{6}{7})\frac{4}{3})\}^{-}$ .
(iv) $X^{0}= \{L(\frac{4}{5}, \mathrm{O})\oplus L(\frac{4}{6},3)\}\otimes\{L(\frac{6}{7}, \mathrm{O})\oplus L(\frac{6}{7},5)\}$, $X^{1}=L( \frac{4}{5}, \frac{2}{3})^{+}\otimes L(\frac{6}{7}, \frac{4}{3})^{\pm}$ ,
$X^{2}=L( \frac{4}{5}, \frac{2}{3})^{-}\otimes L(\frac{6}{7}, \frac{4}{3})^{\mp}$ .
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)^{\langle\tau_{\mathrm{e}},\tau_{f}\rangle}$ (i), (ii), (iii) $L( \frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7},0)$
(iv) $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)^{(\tau_{e},\tau_{f}\rangle}arrow\supset L(\frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7},0)$
(iv) 7
[ $-\mathrm{Y}$ ] (iv)
[ .-Y] $(\mathrm{i})-(\mathrm{i}\mathrm{v})$ (iv)
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)^{\langle\tau_{\mathrm{e}},\tau_{f}\rangle}\neq L(\frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7},0)$
$\mathbb{C}\mathrm{V}\mathrm{A}(e, J^{\cdot})^{(\tau_{\mathrm{e}},\tau_{f}\rangle}=L(\frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7},0)$ $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)^{(\tau_{\mathrm{e}}\pm)}$ $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)$
$\tau_{\mathrm{e}}$
$\pm 1$
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)=\mathbb{C}\mathrm{V}\mathrm{A}(e, f)^{(\tau_{e}+)}[perp] \mathbb{C}\mathrm{V}\mathrm{A}(e, f)^{(\tau_{\mathrm{e}}-)}$ .
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)$ Griess $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)_{2}^{(\tau_{e}+)}$
3 $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)_{2}^{(\tau_{e}-)}$ 1 $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)_{n}^{(\tau_{e}-)}$ $\tau\iota$
132
133
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)_{n}^{(\tau_{\mathrm{e}}+)}$ $n\leq 5$
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)_{n}^{(\tau_{e}-)}$ $\dim \mathbb{C}\mathrm{V}\mathrm{A}(e, f\cdot)_{\mathrm{s}^{\tau_{e_{-}}^{\backslash }}}^{(-)}=3$
(i) $\dim \mathbb{C}\mathrm{V}\mathrm{A}(e, f)_{5}^{(\tau_{\mathrm{e}}-)}=12$
(i) 11 $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)\neq$
$L(. \frac{4}{5},0)\otimes L(\frac{6}{7},0)$ 1
VA(e, $f$ ) Griess Griess
(iv)
VOA $V\#$ $V^{\mathfrak{h}}$ } $\tau_{e},\tau_{f}\cdot\in 3\mathrm{A}$
2 $e,$ $f$ VA(e, $f$ ) $V^{\mathfrak{h}}$
$V\#$ 2 VOA $L( \frac{4}{5}, \mathrm{O})\oplus L(\frac{4}{5},3)$
$L( \frac{6}{7}, \mathrm{O})\oplus L(\frac{6}{7},5)$ 3- Potts 3
3- Potts 3
VOA $V^{\mathfrak{h}}$ $L( \frac{4}{5}, \mathrm{O})\oplus L(\frac{4}{5},3)$ $L( \frac{6}{7}, \mathrm{O})\oplus L(\frac{6}{7},5)$
$\mathbb{Z}_{3}$- $3\mathrm{A}$
4Z3-
$\langle e, f\rangle=13/2^{10}$ VA(e, $f$ )
VOA
[ - - ] VOA $L( \frac{4}{5}, \mathrm{O})\oplus L(\frac{4}{5},3)$
:
$A^{0}:=L( \frac{4}{5}, \mathrm{O})\oplus L(\frac{4}{5},3)$, $A^{1}:=L( \frac{4}{5}, \frac{2}{3})^{+}$ , $A^{2}:=L( \frac{4}{5}, \frac{2}{3})^{-}$ ,
$B^{0}:=L( \frac{4}{5}, \frac{2}{5})\oplus L(\frac{4}{5}, \frac{7}{5})$ , $B^{1}:=L( \frac{4}{5}, \frac{1}{15})^{+}$ , $B^{2}:=L( \frac{4}{5}, \frac{1}{15})^{-}$ .
:
$A^{i}\cross A^{j}=A^{i+j}$ , Ai $\cross$ Bj=Bi+j $B^{i}\mathrm{x}B^{j}=A^{i+j}+B^{i+j}$ .
$i,$ $j\in \mathbb{Z}_{3}$
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$LQ\ovalbox{\tt\small REJECT}$ ) $\oplus L\mathrm{G},$ $3$ ) Z3-
$L\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$ )
[Lam-Lam-Y] VOA $L( \frac{6}{7}., 0)$ $L( \frac{6}{7}, \mathrm{O})\oplus L(\frac{6}{7},5)$
:
$C^{0}:=L( \frac{6}{7}, \mathrm{O})\oplus L(\frac{6}{7},5)$ , $C^{1}:=L( \frac{6}{7}, \frac{4}{3})^{+}$ , $C^{2}:=L( \frac{6}{7}, \frac{4}{3})^{-}$ ,
$D^{0}:=L( \frac{6}{7}, \frac{1}{7})\oplus L(\frac{6}{7}, \frac{22}{7})$, $D^{1}:=L( \frac{6}{7}, \frac{10}{21})^{+}$ , $D^{2}:=L( \frac{6}{7}, \frac{10}{21})^{-}$ ,
$E^{0}:=L( \frac{6}{7}, \frac{5}{7})\oplus L(\frac{6}{7}, \frac{12}{7})$, $E^{1}:=L( \frac{6}{7}, \frac{1}{21})^{+}$ , $E^{2}:=L( \frac{6}{7}, \frac{1}{21})^{-}$ .
:
$C^{i}\cross C^{j}=C^{\mathrm{i}+j}$ , $C^{i}\mathrm{x}D^{j}=D^{i+j}$ , $C^{i}\cross E^{j}=E^{i+j}$ , $D^{i}\cross D^{j}=C^{i+j}+E^{i+\dot{)}}.$ ,
$D^{i}\mathrm{x}E^{j}=D^{i+j}+E^{i+j’}$ , $E^{i}\cross E^{j}=C^{i+j}+D^{i+j}+E^{i+j}$ .
$i,$ $j\in \mathbb{Z}_{3}$
2
$V$- $M$ $V$- $N$
$M\mathrm{H}_{V}N$
F $3\mathrm{A}$ $\mathbb{C}\mathrm{V}\mathrm{A}(e, f\cdot)$
VA(e, $f$ ) $=A^{0}\otimes C^{0}\oplus A^{1}\otimes C^{1}\oplus A^{2}\otimes C^{2}$ $A^{0}\otimes C^{0}\oplus A^{1}\otimes C^{2}\oplus A^{12}\otimes C^{1}$ .
$A^{0}\otimes C^{0}$
[ -Y] 2 $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)$
$A^{0}\otimes C^{0}$ Z3-
$\mathbb{C}\mathrm{V}\mathrm{A}(e, f)$ VOA- $\mathbb{C}\mathrm{V}\mathrm{A}(e, f)=U=$
$A^{0}\otimes C^{0}\oplus A^{1}.\otimes C^{1}\oplus A^{2}\otimes C^{2}$ $U^{i}=A^{i}\otimes C^{i}(0\leq i\leq 2)$
$U$ U0-
$U^{i}$ $U^{0_{-}}$ $M$ $i\not\equiv j\mathrm{m}\mathrm{o}\mathrm{d} 3$
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$U$ “ $\mathbb{H}_{U^{0}}M\not\simeq U^{j}\mathbb{R}_{U^{0}}M$ U 0M $=M\oplus(U^{1}\mathbb{R}_{U^{0}}lVI)\oplus(U^{2}.\mathbb{R}_{I^{\prime 1\mathrm{J}}},\Lambda I)$
$U$- $\mathbb{Z}_{3}$- U-
$U$ $\mathbb{Z}_{3}$- $\mathbb{Z}_{3}$- U-
$U$ $U^{0}$
[ $-\mathrm{Y}$] $U^{0}$ $\mathbb{Z}_{3}$- $U$
6 :
$\mathrm{I}\mathrm{n}\mathrm{d}_{U^{0}}^{U}(X\otimes Y):=U\otimes_{U^{0}}(X\otimes Y)$ , $X=A^{0},$ $B^{0}$ , $Y=C^{0},$ $D^{0},$ $E^{0}$ .
:
$\dim(\begin{array}{l}\mathrm{I}\mathrm{n}\mathrm{d}_{U^{0}}^{U}L\mathrm{I}\mathrm{n}\mathrm{d}_{U^{0}}^{U}M\mathrm{I}\mathrm{n}\mathrm{d}_{U^{0}}^{U}N\end{array})=\dim(\begin{array}{lll}U \bigotimes_{U^{0}} LM N\end{array})$ .
$U$ ( $=$ )
$U$ VOA $L( \frac{4}{5}, \mathrm{O})\otimes L(\frac{6}{7},0)$
$U$ 2
Griess $U$ 1/2
$e,$ $f,$ $e^{\tau_{f}}=f^{\tau_{\mathrm{e}}}$ 3 $U$
[ $-\mathrm{Y}$] $U$ $7_{e}^{-},$ $\mathcal{T}_{f}$ $S_{3}$
5 VOA
VOA
2 $V$ VOA, $G$ Aut(V)
(i) $V$ $V^{G}$
(ii) $V^{G_{-}}$ $g\in G$ g- $V$- V$\mathrm{c}_{-}$
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$L( \frac{(\mathrm{i}4}{5}0)\otimes L(\frac{6}{7},0)\text{ }\mathbb{Z}_{2^{-}}\mathrm{R}^{\backslash }$
”,$\mathrm{f}\mathrm{f}\mathrm{i}f$
)
$1_{\mathrm{c}}^{\vee} \ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT} \text{ _{ }}U^{\langle\tau_{\underline{\rho}},\tau_{f}\rangle}=L(\frac{4}{]5}$ ’0 $)\sqrt$‘\otimes \vdash Lf(\Delta -67 \gamma )X\oplus \emptyset L-\mbox{\boldmath $\tau$}(‘‘-45E’ $-\text{ _{}\mathrm{B}}^{\pi;\rfloor}t_{arrow}’t\mathcal{O}\text{ }\not\supset^{-}3$) $\otimes L(\frac{6}{\gamma 7}, 5)\text{ ^{}\backslash }\backslash \text{ _{}\mathrm{O}}$ $r_{arrow}^{\mathrm{L}}-$ U\iota 3$\langle$ i\mbox{\boldmath $\tau$}ge\mbox{\boldmath $\tau$}f $\rangle$ $=U^{0}\text{ }\pi-\dashv \mathrm{J}-\pm \mathrm{V}\mathrm{O}\mathrm{A}$
(ii) $U$ $\zeta$ $\zeta|_{U^{i}}=e^{2\pi\sqrt{-1}^{-}i/3}\cdot \mathrm{i}\mathrm{d}_{\mathrm{r}\prime 1}$
$U^{0}-$ $U$ $\zeta-$
[Y] $U^{0}-$ $\zeta^{i}-$ U-
(i) $\mathrm{I}\mathrm{n}\mathrm{d}_{U^{\mathit{0}}}^{U}(X^{0}\otimes Y^{0}),$ $X=A,$ $B,$ $Y=C,$ $D,$ $E$ U-
(ii) $\mathrm{I}\mathrm{n}\mathrm{d}_{U^{0}}^{U}(X^{0}\otimes Y^{1}),$ $X=A,$ $B,$ $Y=C,$ $D,$ $E$ \mbox{\boldmath $\zeta$}\leftrightarrow U-
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